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NOTES ON TRE APPLICATION OF UPPER-AIR OBSERVATIONS TO WEATHER FORECASmNG. 

By Pruf. ALFRED J. HENRY. 

Tlie wind during tlie nionth of d ril, 1912, tt t  Mount 
On 24 clays 

lieigh ts of a niile or more above sea level were tit ttiiiiecl , 
and on 12 of the days tlie altitude reached exceeded 2 
iniles above sea level. On tlie 25tli it height o f  3.4  niiles 
iibove sett level was reached. 

A very considerable niitss of detail ns regards tlie teni- 
,ertiture, relative humidity, wind direction, and velocity 
have been thus obtained, riiucli of which st iiiicls in 111oro 
or less defiiiite relation to the weather types o i i  tlie iiidi- 
vidual dates ; there were some dates, hwever ,  wlieii the 
relntion between tlie observed conditions in t he free air 
above hlount Weather wid on the surface, shown by 
the daily weather map, was not, clearly iippireiit, :is, for 
exaniple, the three-clay period of high northwest winds 
that began on the 3d and continued until the 5th. At8 
tlie beginning of the period, the wind, both as t o  direc- 
tion and speed, was cleitrlp justified by the surface isobars, 
but on the mitldle day of  tlie period there wiis ctljseruecl at  
1 ~ 1 i  altitude of about 2.5 jiiiles (4 Icni.) :t nortliu-est wiiid 
of 73 iriiles per hour (33 irietei-s per secoml), blowing di- 
rectly across the centrnl region of an estensive ttreit of 
high bitrouietric pressure, :ilmost at riglit angles to the 
surface isobars, when, according to the belief generally 
held, the air in that portion of :in niiticj-clone shoultl be 
engaged i;l a descaicling motion. 

h o t l i e r  tliree-diiF period of high winils set iii 011 tlie 
Sth, when the inusiniiiiii wind velocity o f  thr iiiontli, ~4 
miles per hour (35.x meters per ser.ontl), WI';L'T regi5tn.rtl 
:it mi dtitiitle of s , O i i  feet (2.727 iiirters). 

On tlie second tlaj-, :it t ~ t i  dtitutle o f  I : < , ! ) . j i  lect (4,255 
meters), t~ velocity of 74 miles per Itour (X:J iiicterh iter 
secoiitl) niitl o i i  tlie tliirtl thy,  at  ) i t1  :dtitiicIeof 1:3,51i feet 
(4,120 meters), 11 velocity o f  65 iiiiles iter liour ( 2 : )  nirters 
per secpnd) fmm the west8-nortliwest w t s  regktcrctl, re- 
spectively. Except on the tliird day the \vim1 direction 
nloft agreed fairly well witli tlie surface iwlxirs, but 011 
that day hlount Weat,lier, as before, was in tlie ceutriil 
portion of 21 region of high pressure, d i e r e  strong liori- 
zontal winds itre not espected. on the 4tl1 day, :it :in 
dtit*ude of 16,404 feet (5,000 meters), n west-iiorth\~~rst 
wind nf 62 miles per 110111' (27.7 nieterh per w c o n c l )  w-ns 
observed, but at a lower altitude the \vim1 was n-est- 
southwest, and :it the surface it was s~utli-soutlienst. 
This fact seems to indiciite tlint the change in the clirec- 
tion of tlie wind from it northerly tcm 11 soutlierly qiittrter 
begins tit the surfnce and gr:tdu:illy worlrs nloft. 
change from no1 tlierly or westerly t o  southerly winds is 
usually a good prognostic of rain nnd falling we8 tlier. 
T n  this case ritiii occurred two days after the clitinge, but 
the coiiiiiig of the ritin was ~ l s o  iiiclicnted on the dnily 
weather map. 

Tlie reI,nt#ion between tlie temperature nloft rtncl :it the 
surface during ,4pril did not seein to be very close. On 
seven days during the inontli relntivelylii$i teniperat ures, 
which might be considered roughly as tlie crests of wwni 
waves, 'tp ,eared at levels closely approximating 5,900 feet, 

weather was favorable for kite fying. P 

above Seth \ eve1 (1,800 meters). The average tenipertltare 

t t t  that level for tlie seven clays was 9.8' C'.; the corre- 
sponding average for tlie surface wits 12.7' C., u difference 
of 2.9' C:. in 1,274 meters ttbove hlount Weather, or a de- 
crease of 0.23' C. per 100 iiietlers of altitude. 111 two of 
t l i e  cttseb there W'BS 1111 inversion of tenipertiture between 
tlie surfnce nncl tlie level of 1,SOO meters, but in three 
(filler cases tlie air coluiiiii temperatures were very newly 
isot Iieriiitt~, the uvertige clecreitse being less tlizin ti teiitli 
o f  :L tlcgrrt. C'. for 100 meters of nltitiitle. The warniing 
t l i t k t  i W C l J l l l ~  1:iIiies cyclones wliicli pass netw Mount, 
Weather seetiih to  he iiiostly confinecl to  tlie lnyers be- 
tween 1 niicl  ? kilometers :tbove sezt level, :iltliougli at, 
times tlie atmosphere possesses ti rt.latively liigli t,empera- 
ture u p  to the 4-kiloiiieter lrrel (13,1123 feet). On .4pril 
?<), 1912, the kites were able to piss through tlie fog 
wliicli eurelol~ecl the iiiountain, the latter on thnt dnte 
being in tlie front of a well-miirked hnroinetric depression. 
Tlie cleptli of tlie fog wits rather definitely fixed by the 
11ii.I I t emlier:i t iirc ;I lit1 I (  $ 1 ~  11 uniitlit ;v encc iunt ered tis the 
kite eiiierced from the fog :It :in nltitude Gf 1,264 meters 
(4,174 feet) nbove the mountin.  

It seeiiis probnble that tlie heating effect frequently 
observed between the 1 itncl 2 lulonieter levels on the 
front of cyclones may be clue to reflection and absorption 
of solar ratlintion tit the upper surface of tlie clouds which 
in tliese lntitutles ttliiiost uivarittbly acconi any cyclones. 
On the otlier liniicl the genernl witrniing of t f ie atinnsphere 
up to the 4 kilometer level is )robably the result of t>rans- 

fort' jot11 ctiuses 1ii:iy l ~ e  oper:i tive in one antl the siiiiie c.yclone. 
Tlit! lon eriiig ol teniperilture, due to it screenof cloudor fog 
his been observed on Mount Weather when tlie latter is 
in full sunshine ant1 the v d e y  stations itbout 300 meters 
below are under cover of it fog blsnket. This cv)nclition 
obtained on FeLruiiry 19, 1 antl persisted for 12 
hours. Tlie mean lowering of temperature in the eastern 
valley was 3 .OG O C'. (5 .5  @ F.  ) , western vnllep 3 2 2  ' C' . (.5 .So F., 
below that of hiount Wentlier for tlie corresponding time. 
These aiiiount Y evidently (10 not ttccurittely represent tlie 
difference in temperature between tlie upper tind lower 
surfaces, res )ectively, of it clout1 layer. 

The kite B iglits on the 12th antl 15th tire particdarly 
interesting, in view of the fnct that z i  thunderstorm 
tipptirently developed on each of the dates while the kite 
nieteoro ' a  111 R:~S in tlie air. On tlie 12th there was 
very litt  T I  e iorizontal wind ~ ~ o s s  the mountain and no 
evidence of ascending currents, either in the beliavior of 
tlie kites, or the form of clouds present: the latter were 
of the nlto-cumulus type, wliicli grctdudly became dense 
nnd mer ed into a continuous cloud sheet. -4 cuniulo- 

been in lrogress for at le& hdf an hour. The clis- 
charge o l  static electricit,v which came down tlie kite line 
was frecluent and heavy. The surface wind was only a 
few hundred mebers deep, and it was only by reeling in 
rapiclly that the kites were elevated into a vigorous south- 
southwest. wind, which at the top of tlie flight had become 
a west wind. Evidently this strong horizontal wind was 

'i ion of warmer air froni \ ower latitudes. Of course, 

nimbus c 5 owl was riot seen until the thunderstorm had 



646 M0NTHI;Y WEATHER REVIEW. APRIL, 1912 

no hindrance to the formation of a thunderstorm. 
Although the head kite reached nn altitude of 4,300 
meters above sea level, i t  did not reach the cloud level 
prevailing a t  that  time. The clouds, however, continued 
to form a t  levels which rnpidly approaclied the eart 11’s 
surfnce, as is usually the case when rain begins to fall 
from a high sheet cloud. 

On the 15th there was tin inversion of teinperiiture 
between about 850 and 1,100 meters above sea level, 
which had practically disappeared by the time of descent. 
In  both flights the air was cooler in the descent than in 
the ascent in the upper one and a half kilometers only, 
and the decrease in temperature with altitude in both 
flights a t  times exceeded the adiabatic rate for dry air. 

It was dso observed that the rate of decrease during the 
time that elapsed between the ascent and the descent of 
the kites remained constant a t  only a few levels, increas- 
ing at  solile and decreasing at  others, and that the altitude 
pf the unstable part of the column was generally higher 
on the descent than in the ascent. 

On the whole the predictive value of the upper air 
observations during April was not, great. The idea su - 
Tow the direction of the up er currents signally failed of 

the lower Ohio Valley moved almost due easbward and 
diminished greatly in intensity, notwithstanding the prev- 
alence of strong southwest winds above Mount Weather. 

aested in these “notes” that barometric depressions fo 7 - 
coilfirmatioil on April 29, w P ien a depression central over 


